Cumulative effect of double-site mutations of human epidermal growth factor on receptor binding.
Using site-directed mutagenesis, it was previously found that mutation of the individual residues Tyr13, Tyr22, Ile23, or Leu26 in the amino-terminal domain or of the highly conserved Leu47 in the carboxyl-terminal domain of human epidermal growth factor (hEGF), resulted in significantly decreased receptor binding affinity. In the present study, the single-site hEGF mutants Tyr13-->His, Tyr22-->Asp, Ile23-->Thr, and Leu26-->Gly were genetically combined with the Leu47-->Ala hEGF mutant to produce a series of double-site mutant hEGF gene products having alterations simultaneously at two sites, in separate domains, within the same hEGF molecule. Similarly, the combination of the single-site hEGF mutants Tyr13-->His and Ile23-->Thr generated a double-site mutant having two mutations within the same domain. Finally, combination of the hEGF mutation Ile23-->Ala with Leu23-->Ala altered two side chains located in close proximity within the large beta-sheet region of the molecule. Analysis of the relative receptor binding affinities, determined by radioreceptor competition assays of the various single- and double-site hEGF mutants, demonstrated that mutation at any one site does not substantially alter the effect of mutation at the second site in the molecule. The cumulative effect of simultaneous mutations on relative receptor binding affinity confirms the importance of residues, including those in the large amino-terminal beta-sheet, in receptor binding, and indicates that each of the separate sites functions essentially independently in the interaction of the hEGF molecule with its receptor.